The hydrophobic surface of colipase influences lipase activity at an oil-water interface.
The interaction of pancreatic triglyceride lipase and colipase at an oil-water interface is required for efficient digestion of dietary fats and provides a model system for the interaction of proteins at biological membranes. Colipase has two important surfaces, a hydrophilic surface that interacts with lipase and a hydrophobic surface that presumably interacts with substrate. To begin our investigations into the role of the hydrophobic surface in the function of colipase, we replaced three neighboring tyrosine residues at positions 55, 58, and 59 in the hydrophobic surface with aspartic acid. Two of the three residues, Tyr55 and Tyr59, influenced the activity of colipase. Introducing aspartic acid at either position decreased the activity with long-chain triglycerides, but not with a short-chain triglyceride. Decreased ability of the mutants to anchor lipase to long-chain triglycerides did not explain the altered activity of the mutants. A mutant containing aspartic acid at positions 55 and 59 had no activity with any substrate and did not anchor lipase to either short- or long-chain triglycerides. These results identify the two tyrosine residues that interact with substrate and suggest that the hydrophobicity of the surface containing these tyrosines influences colipase function and the substrate selectivity of pancreatic triglyceride lipase.